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The greatest monthly prccipitation was 20.47 inches at 
Branscomb. At two stations no precipitation was 
reported during the month. The greatest 24-hour 
ramfall was 5.40 inches at  Mono Ranch on the 15th. 

Snowfall.-There was a moderate snowfall in the 
mountains, and at  the close of the month more snow 
reniainetl on the round than at  the same dat8e last, year 

in 1909 and 1911. The month was so cold there was 
less melting and also less eva oration than usual. The 
run-off was light,, and a t  near y all oints streams were 
lower than usual. The following f ; g  ta le shows the depth 
of snow on the ground at  Summit,, Cal., on certain dates 
in January during the periocl 1907 to date: 

and about as muc R as in 1908. There was less snow than 
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SUNSHINE. 

The following table gives the total hours of sunshine 
and percentages of the possible: 

Percent- Percent- 

possible. 
Stations. ~ Hours. 1 ageof 11 Stalions. 
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CHANGES I N  NAMES OF STATIONS. 

The following changes have been nincle in the names 
of stahions, and the new names are used, beginning wit.h 
t,he present issue : 

Bear Valley No. 1 changes to Lake Spaulding. 
Prattville changes to Nevis. 

NOTES ON THE RIVERS OF THE SACRAMENTO AND 
LOWER SAN JOABUIN WATERSHEDS DURINQ JAN- 
UARY, 1013. 

Sa.crcrmento Watei~sh.cd.--The rivers of this watershed 
avera ed from 1 foot to over 5 feet above that of the 

sta es usually niaintained during t,he niont,h of January. 
Zeneral ancl heavy rains fell in t,he wat,ersheds of the 

Upper Sacramento a,nd Lower Pit) rivers from t.he 1%h 
t,o t,he 19t,h, inclusive, wit,h considerable snow at. low ahi- 
tudes, causing a rapid rise in the Sacramenbo River north 
of the Feather. At Red Bluff t,he river rose 13 feet dur- 
ing the 24 hours ending at, 7 a. n ~ . ,  of the 14th. This swell 
reached Jacint.0 on t,he 15th ancl Colusn. on the 16th, caus- 
ing rises of 7 and 11 feet,, respectively, at t,hose places. 
The swell flattened as t>he lower reaches of the river were 
a proached and aniounted to only 4 feet a t  Sacrament,o 
8 t y .  The highest stage reached wa.s 31.9 feet at 
Colusa on the 16tjh. 

The radnfall in the American, Fe.at,her, and Yuba water- 
sheds was coincident with that of the Sacramento, 
except t,hat there was considerably less. There was, 
however. a heavv snowfall above the 2.000-foot level and 

By N. R. TAYLOR, Local Forecaster. 

precec 7 ing month. They were, however, below the 

especially in the higher regions, but owing to the pre- 
vailin low temperatures neither the main streams nor 

On about the 20th all streams in the Sacramento 
Basin began falling ancl continued to do so until the close 
of the month. 

At the end of January the accumulatecl snow in the 
mountains ranged from about 18 inches at the 4,000-foot 
level to nearly 8 feet a t  the summits. 

The Lower Snn Joaquin R-atershcd.-Rain was generd 
throughout the drainage basin of the Lower San Joaquin 
Valley from about the 14th to the 20th, inclusive. I t  WFS 
heavy in the upper watersheds of the Tuolumne, Stanis- 
laus, Chilaveras, Mokelumne, and Cosumnes with heavy 
snow at the higher levels. On the floor of the valley 
the rainfall was relatively light, especially north of San 
Joaquin Bridge. Notwithstanding the rainfdl the rivers 
reniainetl low during the greater part of the month and 
there was no rise a t  any time greater than 1 foot. 

After the 20th all streams fell slowly and by the close 
of the month had ractically reached the low stages that 

their B eeders showed any marked increase in run-off. 

obtained prior to t P le rains. 

NOTES ON THE STREAXS OF THE UPPER SAN JOA- 
QUIN WATERSHED. 

By W. E. BONNETT, Local Forecaster. 

Rainfall during January, like that of the preceding 
several months, was largely deficient in the watershed of 
the Upper Sari Jvaquin River, aiid the streams remained 
at  low stages. The deficiency in seasonal precipitation 
itbout equals the shorta e to JanuaTy 31, 1912, and the 
mean stages a t  Merced falls and Frirtnt for January this 
year are tbe same as last year. At Firebaugh there was 
no fluctuation in the stream during the month and the 
stage was the lowest recorded in January. 

Following the general rains of the 15th, 16th, and 17th 
the Merced rose about 1 foot and fell slowly during the 
remainder of the month. Preci itation was lighter in 
the wateivheds of the Upper San .f)oaquin itself and in the 
Kings, ancl rises a t  Friant and Piedra were extremely 
small. 

DAXAGE BY LIGHTNING NEAR SAN FRANCISCO. 

By A. G. MCADIE. 

On ,January 15, 1913, shortly before 1 a. m., lightning 
struck the tower of tlir life-saving station at  Bonita 
Point ant1 dit1 consitlerable damage. It set h e  to the 
captain's room, but it was quickly extinguished : the 
tlftniage was estimated about $500. A flagpole, standing 
on somewhat hi her pound to the northward, was also 

occurreiices of this kind while rare are not unknown. 
-4t San Francisco the first thunder was heard at  12.01 
a. ni., rtnd last a t  1.15 a. m. The direction of the wind 
before the storm was southwest and after the storm 
south. The temperature before the storm, 52O, and after 
the storni, 42'. 

struck ~ i i d  par ty  5 destroyed. It may be stated that 

NOTE ON WEATHER AT FRESNO, CAL., DURINQ 
JANUARY, 1913. 

By W .  E. BONNETT, Local Forecaster. 

January was a month of abnormal and generally 
unfavorable conditions. A severe dust storm occurred 
on the 4th, when the wind increased durin the forenoon 

maintained for about six hours. and a new wind record 
tjo 30 miles per hour by noon, a velocity w %l ch was then 
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for the month of January established when the mtiximum, 
36 miles from the west, was recorded a t  2.51 
Owing to the d condition of the soil the air fille with 

by it during the whole afternoon, tlie disk of the suii 
being faintly visible only a t  times. The dust penetrated 
buildings of even the best construction, leaving a thick 
coating everywhere. Objects two city blocks distant 
were obscured. Besidesmaking the clay unpleasant, there 
was damage to wearing apparel, house furnishings, etc. 
The air was extremely dry and the per cent of humidity 
decreased to a midsummer minimuni by 5 p. ni., making 
the storm particularly damaging to vegetation. In  
loose, light soils some grain was blown 011 t in places, while 
in other places it was buried under the wind-transported 
material. Considerable dust was held in suspension in 
the air during the 5th and 6th and the sun shone with a 
sickly light . 

This unusual dryness had an important effect in pro- 
ducing the record-breaking freeze on succeeding days. 
The tem erature fell during the 5th, and on the morning 

3 O lower than the lowest reviously recorded minimum 

wound recorded 14' and 15' on the Gth and 7th, respec- 
tively, and from lower portions of the valley floor readings 
of loo  and 12' were reported. 

Citnis trees and citnis nursery stock were badly frozen, 
but not entirely killed, exce t the nursery stock in a few 

trees was completely frozen, a small roportion of the 

a full year's growth on citnis trees was frozen and will 
have to be pnined away. Eucalyptus of several varie- 
ties, acacias, and pe er trees were frozen severely and 

considerabe volume. A f lm  of ice formed on irrigation 
ditches in places, a phenomenon which had not been 
observed here for many years. Much damage was occa- 
sioned by frozen water pipes, one plumber alone reporting 
that 300 calls were made to repair that class of plmnbing 
troubles. 

The month closed with some very pleasant but un- 
seasonably warm weather, and tlie temperature deficiency 
for the month as a whole is not large. Rainfall for the 
month was about three-fourths of the normal amount 
and up to the 31st but one-half of the iiormal seasonal 
amount has been received. 

X' m. 
dust as the win 7 rose and the sky was entirely obscured 

of the G t  I )  i a minunum of 17O was recorded a t  this station, 

in 36 years of record. i) tanclard instruments on the 

localities. Practically all o P the f ru i t  remaining on the 

whole crop, as nearly all had been mar E eted. HGwerer, 

the youneer trees lu .pQ ed. Ice 2 inches thick formed in 

e. 

REPORT ON RECENT DESTRUCTIVE FROSTS IN 
CALIFORNIA. 

By Pmf. A. G .  MCADIE. 

For many years the Weather Bureau had advised 
citrus-fruit growers of California that widespread injury 
might result in unprotected orchards when conditions out 
of the usual occurred; and that preparation should be 
made even in the most favorecl localities for tem ieratures 
as low as 34O F. It was pointed out that there bad been 
many dates in the past 35 years when weather conditions 
were so severe as to cause injuiy to citrus fuits. The 
following table shows how frequently such low tempera- 
tures have occurred : 

Carloads. Season. Carloads. 
~ 

7,575 1904-5 .......................... 31,422 
6,915 1905 ........................... 2i,610 
7,350 1 ~ 7  .......................... 29,620 

18,400 1909-10.. ....................... 33,099 
24,900 191C-11 ......................... 46,594 
19,180 1911-12 .................. 
23,SZ 1912-13 ................................... 
29,399 

i5.m 1907 -8 .......................... 3 2 , m  
in,s75 190 &9 ......................... 40,516 

1906, Jan. 1. 
1907, Jan. 3. I 1910. Jan. 6. 

1578, Dec. 14. 
1879. Dee. 25. 
1880, Jan. 29. 30, 31. 

1889, Jan. 19. 
1894, Jan. 6, 7. 
1897. Dec. 19, 21. 

1883; Feb. 3,' 4, 6. 
1886, Jan. 6 .  
1888, Jan, 7, 8, 9,lO. 

1882; Feb. 18. ' 1898; Jan. 26.' 1911; Feb. 16. 
1883. Jan. 20. 21. 1901. Dec. 13. 1911. Dec. 25. 26. 

1902; Dec. 26. isiZ; D&. 23130. 
1903, Feb. M, 15. 
1904, Jan. ?l .  

1913, Jan. 4, 5, 6, 7 .  

It is somewhat difficult to determine what constitutes 
a dangerous temperature in connection with citrus fruits, 
inasniuch as most temperature records have been made 
in shelters and do not fairly represent the temperature 
to which fruit is exposed. At Sari Diego and Los Angeles 
the recorded values at  the Weather Bureau offices are 
from 5' to 10" above those made in the orange groves a 
few miles distant, and there ilp!.ears to be an increase 
in this difference with distance 10111 the coast. Again, 
temperature varies with height above the ground and 
inversions are frequently found during winter mornin s. 
An instrument placed near the to 1 of a tree will general 5 y 
give a ten1 1erature much hi her t \ inn one placed near the 
ground. Jhirthermore, the f reezing point commonly used 
is not necessarily the freezing point for water in the plant. 
Finally, injury is probably determined more by the rate 
of warming up after the blossom or fruit has been sub- 
jected to a freezing temperature than by the fall in tem- 
perature. I n  other words, defrosting is a matter of the 
utmost importance . 

Oranges and lemons nre commercially grown in Florida 
and in portions of Louisiana, as well as in California; but 
the extent of the industry in California may be judged 
from the following table, which shows the shipment of 
citrus fruit from the whole State for the past 19 years: 

The above data are in the main from the California 
Fruit Grower. 

On December 24, 1912, the crop was estimated a t  
43,000 carloads. Within a week from this time the injuiy 
had heen so great that now no reliable estimate can be 
made. A soniewhat similar condition occurred during 
the preceding year. Estimates of the crop of 1911-12, 
macle previous to the frost of December 25-26, made the 
crop 50,000 carloads. It is generally conceded that the 
money loss caused by the frosts in the closing week of 
1911 amounted to %5,000,000. The loss during the last 
week of December, 1912, and the first week of ,Tanuai-y, 
1913, may exceed $15,000,000. 

In  both of these frost periods ample warning of the fall 
in temperature was given, and in some localitiesintelligent 
and well-directed effort was made to  prevent the lowering 
of the tein erature. This was particularly the case at 

lead of Mr. J .  E. Adamson, in a protective association. 
The methods employed were described in the Monthly 
Weather Review for July, 1912. Reports are received 
hourly, or oftener if necessary, during the early night a t  
a central station, and a tag for each report is placed u on 
a large map of the district in its proper place. It is t t u s  
possible to estimate the rate of change in temperature; 
and to order the necessary firing, which is done by the 
force under the direction of the general manager. Rec- 
ords show a rise in temperature of Go one hour after firin . 
construction, the fuel being a low grade of distillate. 
As originally used, these burners did not consume all of 
the carbon, but gave off a soot-laden smoke. The soot 
has been found to  be not only extremely disagreeable, 

Pomona, TV K ere the orchardists are organized under the 

The protective devices used are oil burners of simp P e 


